Abstract: Ca I atoms were excited by pumping the Ca I 3p64s2 l.S0 + Ca I 3~~4 s . 4~ lpl transition using a cw ring-dyelaser. In a second step the atoms were excited by synchrotron radiation 'to core resonances 3p53dnlln111' which mainly decay by autoionization. Varying the photon energy of the synchrotron radiation the partial cross-section 3p64s4p lpl + 3p64sek were studied.
HAL Id: jpa-00227412 https://hal.archives-ouvertes.fr/jpa-00227412
Submitted on 1 Jan 1987
HAL is a multi-disciplinary open access archive for the deposit and dissemination of scientific research documents, whether they are published or not. The documents may come from teaching and research institutions in France or abroad, or from public or private research centers. L'archive ouverte pluridisciplinaire HAL, est destinée au dépôt età la diffusion de documents scientifiques de niveau recherche, publiés ou non, emanant desétablissements d'enseignement et de recherche français ouétrangers, des laboratoires publics ou privés.
INTRODUCTION
Core excitations of atomic Ca induce dramatic changes of the outer shell configuaration leading to complicated absorption and ion spectra and to prominent satellite structures in the photoelectron spectra /1,2,3/. Therefore, Ca is ideally suited to test predictions based on atomic-many-body theory. The rearrangement of the outer electrons upon core excitation is expected to strongly depend on the initial configuration. The study of core excitations of excited Ca I. atoms promises detailed insight in the many electron effects. 3p-absorption spectra of excited Ca I atoms and of Ca I1 ions have been determined by Sonntag et a1 /4/ using a flashlight pumped dye
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1987991 laser to induce the 3p64s2 + 3p64s4p 3p1 ( A = 657.2 nm) intercombination transition and the W V radiation of a ruby laser produced plasma. The photoionization cross section of Ca I1 ions has been obtained by Lyon et a1 /5/. In all spectra strong autoionizing resonances have been detected. The intense radiation of a laser can be used to achieve a considerable fraction of atoms in well prepared excited states /6,7/. Combining a cw ring-dye-laser with synchrotron radiation we have studied the Ca I 3p64s4p lpl + 3p5n~n'~1n"!L" autoionization resonances.
EXPERIMENTAL
The Ca atomic beam was produced from an oven heated by electron impact. The oven was operated at temperatures of about 800 K to produce a density of about 1011 Ca atoms/cm3 in the interaction region. The excitation of the Ca atoms was achieved by pumping the resonance transition Ca I 3p64s2 ls0 + Ca I 3p64s4p lpl with a cw ring-dye-laser at X = 422.7 nm. An output power of about 90 mW with Stilbene 3 in single mode operation was obtained by 3W UV pump power of an Ar-ion-laser. The fraction of the excited atoms was estimated to 5%. In order to lock the cw ring-dye-laser to the resonance transition the resonance fluorescence emitted perpendicular to the atomic and the laser beam was monitored by a photomultiplier. The Ca I 3p64s4p lpI + Ca I 3p5n!Ln'R'n"$" excitations were obtained by synchrotron radiation emitted from the electron storage ring BESSY. The synchrotron radiation was monochromatized with a toroidal grating monochromator /8/. The bandwidth of 0.06 eV of the monochromator was achieved with a slit width of 0.5 mm. Both beams were focussed in the interaction region with a focal spot gi < 1 mm. A good illumination of the interaction region by both radiation sources was obtained when the laser beam, propagating towards the storage ring, coincided with the beam of the synchrotron radiation.
The kinetic energy of the photoelectrons was determined by a cylindrical mirror analyzer (CMA). The CMA had an angular acceptance of 0.8% of 4 n and an energy resolution of AE = 0.8% of the pass energy of the electrons. Only electrons emitted at angles close to the magic angle of 54O44' relative to the polarization vector of the synchrotron light were accepted by the CMA. 
